Stanniocalcin 1 stimulates osteoblast differentiation in rat calvaria cell cultures.
Stanniocalcin 1 (STC1) is a mammalian homolog of STC, the fish calcium/phosphate-regulating polypeptide whose functions are only beginning to be elucidated. Recently, we demonstrated that STC1 stimulates, in an autocrine/paracrine fashion, bone mineralization by increasing phosphate uptake in osteoblasts apparently via the functional activity of the sodium-dependent phosphate transporter, Pit1. We have now assessed the role of STC1 on osteoblast development in fetal rat calvaria (RC) cell cultures. STC1 mRNA and protein were differentially expressed over the time course of cultures, and dexamethasone, a potent stimulator of differentiation in this model, shifted peak STC1 expression levels to earlier times. Overexpression [recombinant human (rh) STC1] and underexpression (antisense oligonucleotides) of STC1 accelerated and retarded, respectively, osteogenic development as well as osteopontin and osteocalcin mRNA expression in mature osteoblast cultures, but not osteoprogenitor cell cultures. Dexamethasone shifted the effective doses required for these effects to higher and lower concentrations of antisense oligonucleotides and rhSTC1, respectively. Concomitantly, rhSTC1 increased both sodium-dependent phosphate uptake and Pit1 gene expression in nodule formation stages, but not in primitive progenitor stages of RC cell cultures. Thus, STC1 accelerates osteoblast development in an autocrine/paracrine manner in the RC cell culture model.